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^^ ^Lt T^^ ^"T ^"^^^ "^^^"^ " (22). A bogie (40) movable along rails (38) 

be^een different docks, supports an independently movable carriage (58). which may roU out of the bogie once it leach^ the dock 
TJecarnageftcnloads with a foildift (68) provided on thee 

iillV? ? ^''"'^^ ^^'^^"^ ^^'"^^ 'Th^ linkage3the guide wheels into a comni^^ 

pivotal displacement, the wheels remaining symmetrical relative to the frame. A piston (108) biases the wheels towards an outer 
r-'JJJ^r;^ .o^*" wheels arc forcibly pivotable, against the bias, towards an inner position. The bogie is provided with fixed lateral 
railmgs(50.52). and with piVotablegates(46. 48) whose outer 
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Tm.E OF THF rKVFNTini^. VP^CLF. T^OAniNfl AMn 1 

HELD OF THE DstVENTlON 

The prwent invention relates to a vehicle loading and unloading 
5 more particularly to a system including an automated foiklift carriage used for loading and 
unloading articles into and fiom transport trucks. 

BACKGROUND OF THE INVENTION 
United States patent No. 4,439,093 issued in 1984 to R.W. Victorino 
1 0 discloses a system for handling palletized articles. This system includes inter alia the step 
of loadmg the palletized articles into a conventional semi-trailer truck with a conventional 
forUift tnick, as known in the art However, it becomes difficult to efficientiy load a semi- 
trailer buck witii palletized articles, witfiout unnecessarily losing space inside die truck, and 
at an efficient speed, witiiout the foiklift truck driver accidentally hitting tiie semi-trailer 
15 truck walls witii tiie articles while loading them, considering tiie often small lateial 
clearance between tiie forklift truck loaded witii articles and die semi-trailer lateral walls. 

Some automated truck loading qstems have beoi developed, such as die <me 
shown in United States patent No. 4,171,178 issued in 1979 to R. Biifcenfeld etal. In this 
patent, a rail-guided carriage is shown to be used to load atruck fiom its lateral sides. The 
20 rail-guided carriage has flie disadvantage of requiring a flawless alignment of tiie truck 
relative to the loading dock for loading tiie articles into tiie tnick in a space-efficient 
manner. Indeed, should tiie truck be positioned in a non-parallel relationship witfi tfie 
carriage rails, tiien die articles will be positioned in a non-parallel fashion relative to tiie 
truck walls, and economically valuable space will be wasted inside tiie semi-trailer. Also, 
die DukeiifelJ j«lciit sliows a truck being loaded siaewardly, but it is understood tfiat it is 
more complex and it requires more precision for a carriage to be aligned relative to tiie rear 
opening of a conventional rearwardly-opened semi-trailer truck such as tiie one shown in 
tiie above-mentioned Victorino patent, tiian it is for a carriage to be aUgned witii tiie often 
wider side openings of laterally loaded trucks such as tiie one shown in tiie Birkenfeld 
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patent Also, conventional merchandise semi-trailers are more often provided with a rear 
opening, so the Birkenfeld system is not representative of the most likely type of truck 
encountered. 

n ^TFrTS OF T HR INVENTION 
It is thus an object of the present invention to circumvent the disadvantages 
of the prior art systems and apparatuses, by providing a truck loading system which allows 
a conventional truck to be loaded with articles which wUl be automatically aligned relative 

to the truck opening. 

It is another object of the present invention to provide an article-carrying 

carriage which will self-align itself between fixed spaced-apart surfaces. 



ST IMM ARY OF THF. INVENTION 
•Die present invention relates to a carriage for carrying articles, said carriage 
1 5 having two sides, and a fiont and a rear end definmg a longitudinal axis therebetween, said 
carriage comprising a main rigid frame, ground-engaging wheels rollably mounted to said 
frame parallel to said longitudinal axis for carrying said frame over ground, a motor 
mounted to said frame for feeding power to and driving said carriage along said 
longitudinal axis, a powered article-carrying device mounted to said carriage frame for 
2 0 carrying the articles on said carriage, and a number of lateral idle guide wheels horizontally 
rollably mounted to said frame and laterally protruding beyond said frame on both said 
carriage sides for roUable abutment of said aligmnent wheels against lateral surfaces for 
allowing self-alignment of said carriage with respect to the lateral surfeces when said 
carriage is moving along said longitudinal axis. 
Preferably, the carriage further comprises a linkage pivoially attacfeednc 
rollably carrying said idle guide wheels, said guide wheels forced by said linkage into an 
integral common displacement relative to said frame so as to remain symmetrically 
disposed relative to said frame at all times, said guide wheels carried by said linkage being 
movable between an imier limit position toward said frame and an outer limit position away 
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fiom said fiame, said carriage also comprising a spring member mounted to said fiame and 
continuously biasing said wheels through the instrumentality of said linkage towards said 
outer limit position; 

and wherein said carriage is adapted for self-alignment between spaced-apart surfeces by 
5 means of said guide wheels continuously rollably engaging the spaced-apart suilaces and 
by means of said linkage and said spring member forcing said guide wheels to remam 
symmetrically disposed relative to said carriage fiame. 

Prefoably, said carriage fiirdier comprises a control unit for automatically 
controlling the displacement of said carriage along said longitudinal axis. 
1 0 Prefoably, said spring member is a hydraulic cylinder. 

Preferably, said articleK»nymg member is a powered hydraulic forklift 
membo- located at said carriage fiom end. 

The inesent mvoition also relates to a vehicle loading and unloading system 
for loading articles mto and unloading articles from a number of vehicles each located at 
15 a respective loading station and each including a storage area having an open end and inner 
side walls, said system including: 

- a carriage for canying articles, said carriage having two sides, and a fiont and a rear 
end defining a longitudinal axis therebetween, said caniage comprisuig a main rigid fiame, 
ground-engaging wheels rollably mounted to said fiame parallel to said longitudinal axis 
20 for carrying said fiame over ground, a motor for feeding power to and driving said carriage 
along said longitudinal axis, a powered article-carrying device mounted to said fiame for 
carrying the articles on said carriage, and a number of lateral idle guide wheels horizontally 
roUably mounted to said fiame and laterally protruding beyond said frame on both said 
carriage sides for tollable abutment of said guide wheels against the vehicle storage area 
-25 — sid&^waHs^aHewinrsdf-alignmentof said-carriap^t h respect to the ve hic le storage 
area side walls when said carriage is moving along said longitudinal axis; and 

a bogie, able to carry said carriage and movable along a bogie horizontal axis 
transverse to said carriage longitudinal axis, said bogie comprising a motor for feeding 
power to and moving said bogie along said bogie axis, and a platform for receiving and 
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supporting said carriage thereon and defining two sides and a front and a rear end portions, 
said bogie fitmt end portion being opened at least when said carriage rolls out of and back 
. onto said bogie; 

wherein said bogie is movable between the loading stations to allow said carriage to load 
5 articles onto and unload articles from the different vehicles storage areas located at each 
oneof the loading stations. 

Preferably, said carriage further comprises a linkage pivotally attached to 
said frame and roUably carrying said idle guide wheels, said guide wheels forced by said 
linkage into an integral common displacement relative to said frame so as to remain 
10 symmetrically disposed relative to said frame at all thnes, said guide wheels carried by said 
linkage being movable between an inner limit position toward said frame and an outer Kmit 
position away from said frame, said carriage further comprising a spring member mounted 
to said frame and continuously biasing said wheels through the instrumentality of said 
linkage towards said outer limit position; 
15 and wherein said carriage is adapted for self-alignment and self-centering between the 
vehicle storage area side walls by means of said guide wheels rollably engaging the side 
walls and by means of said linkage and said spring member forcing said guide wheels to 
remain symmetrically disposed relative to said carriage frame. 

Preferably, said bogie comprises two parallel railings each fixedly attached 
20 to a corresponding said side of said bogie, the distance between said railings being equal 
to or lesser than the width of said carriage when said guide wheels are in said outer limit 
position, said railings vertically registering .with said guide wheels, said guide wheels 
consequently continuously engaging said railings while said carriage is located between 
said railings for self-aligning and self-centering said carriage on said bogie due to said 
25 spring member and said linkage. 

Preferably, said bo^e fiirther comprises a pair of gates pivotally mourned 
on each said side of said bogie at said bogie front end portion, said gates vertically 
registering with said carriage guide wheels and being pivotable between a closed condition 
in which they do not extend beyond the bogie front end portion, and an opened condition 
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in which Ihey extend beyond the bogie fiont end portion in a co^nsive and substantiaUy 
collinear feshion relative to said railings, said gates having outer free ends destined to 
engage the two vdiicle storage area side walls, for providing continuous side panels fonned 
on either side of said carriage by said railings, said gates and the vehicle dde walls, for 
continuous engagement of the side panels by said carriage guide wheels when said carriage 
moves between said bogie and said vehicle, said carriage thus being self-aligned and self- 
centered relative to said vehicle storage area during article loading and unloading 
operations in said vdiicle storage area. 

Preferably, said system further comprises a control unit for automatically 
controUing the displacement of said bogie along said bogie axis, the displacement of said 
carriage along said longitudinal axis, and the pivotal displacement of said gates. 
Pteferably, said spring memba is a hydraulic cylinder. 

Preferably, said article-carrying member is a powered hydraulic foriclift 
member located at said carriage fiont end. 

Preferably, said system fiuther comprises a conveyor for conveying articles 
and located fiontwardly of said bogie, wherein said carriage is destined to cany the articles 
with said foridift member fiom said conveyor into the vehicle for unloading them therein. 
Preferably, said conveyor is an overhead conveyor located spacedly above ground, said 
carriage carrying the articles being destined to move underneath said overfiead conveyor 
20 and to reach the articles on die conveyor with said foridift member. 

Preferably, said control unit further automatically controls said conveyor, 
for positioning the articles thereon in a precise centered relationship relative to said bogie. 
Prefaably, said bogie is movable on fixed rails. 

The present invention further relates to a vehicle loading and unloading 
qstem-foi^loading-articles-inte-aHd-unloadmg-articles-fr om a number of ^Kclii^^dT" 



15 



25 



located at a respective loading station and each having a storage area including an open end 
and parallel inner side walls, said system including: 

a loading dock at each said loading station, adapted to receive in a closely adjacent 
feshion the open aid of the vehicle; 



wo 01/58789 



PCI^Bl/001S9 ' 



8 

relative to said frame so as to remain symmetrically disposed relative to said frame at all 
times, said guide members being movable relative to said frame between an inner limit 
position toward said frame and an outer limit position away from said frame, said carriage 
also comprising a biasing member mounted to said fi^e and continuously biasing said 
5 gdde members tim>ugh the instrumentality ofsaid linkage towards said outo 

The present invention further relates to a system for selectively moving 
articles into and out of a number of loading areas, said system having mutually tiansverse 

longitudinal and lateral axes defining longitudinal and lateral directions, respectively, said 
system comprising a carriage movable along variable longitudinal distances in said 

10 longitudinal direction, said carriage having full longitudinal movement capabiUty 
throughout said loading areas and being capable of depositing and retrieving an article at 
any point in said longitudinal direction, said carriage being movable also along a 
continuous range of variable lateral distances in said lateral direction, said variable lateral 
distances being determined by an article having any lateral position along said continuous 

15 range of lateral distances, wherein said caniage can selectively engage and release said 
article at a predetermined lateral position. 

Preferably, the system fiirtiier comprises a movable bogie, said bogie being 

capable of moving said carriage in said lateral direction. 

Preferably, said bogie is guided by at least one rail along said lateral 

20 direction. 

Preferably, at least one of said carriage and said article is indexed to a 

predetermined lateral position. 

Preferably, said longitudinal and lateral axes define a horizontal plane. 
Preferably, said longitudinal and lateral axes are perpendicular. 
Preferably, tiie system further comprises a conveyor for tran^wrtinE 

articles. 

Preferably, said number of loading areas.define longitudinal dimensions of 

equal value. 

Prefwably, said conveyor is parallel to said lateral axis. 
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Preferably, said conveyor is elevated relative to said horizontal plane defined 
by said longitudinal and lateral axes. 

The invention also relates to a method for selectively moving articles into 
and out of a number of loading areas with a system having mutually transveise longitudinal 
5 and lateral axes defining longitudinal and lateral directions, respectively, said system 
comprising a carriage, said metiibd comprising tiie steps of moving said carriage along 
variable longitudinal distances in said longitudinal direction, with said carriage having full 
longitudinal movement capability tiiroughout said loading areas, depositing or retrieving 
an article at any point is said longitudinal direction witfi said carriage, and moving said 
10 carriage along variable lateral distances in said lateral direction when said carriage is not 
moving in said longitudinal direction, said variable lateral distances being determined by 
an article having a lateral position, wherein said carriage can selectively engage and release 
said article at predetermined lateral positions. 

The invOTtion further relates to a metiiod for loading an article ftom an 
^, 1 5 initial position at any point into a loading area witii a system having mutijally transversal 
longitudinal and lateral axes defimng longitudinal and lateral directions, respectively, said 
system comprising a carriage comprising a powered article-carrying device, said mefliod 
comprising the steps of: 

moving said carriage along said lateral direction to a carriage lateral position 
2 0 laterally aligned witii said article initial position; 

moving said carriage along said longitudinal direction to a carriage longitudinal 
position determined by said article initial position; 

retiieving said article wifli said wticle-canying device; 

moving said carnage along said longitudinal direction towards said loading area; 

-25 Md— 

depositing said article in said loading area with said article-carrying device, at any 
longitudinal point within said loading area. 

The invention also relates to a metiiod for unloading an article fiom an initial 
position at any point in a loading an» to a final position, witii a system having muttially 
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transveise longitudinal and lateral axes defining longitudinal and lateral directions, 
respectively, said system comprising a caniage comprising a powered artide-canying 
device, said metfiod comprising the steps of: 

moving said carriage along said lateral direction to a carriage lateral position 
5 laterally aligned wiA said article initial position; 

moving said carriage along said longitudinal direction toward said loading area to 
a carriage longitudinal position determmed by said article initial position; 

retrieving said article with said article-carrying device; 

moving said carriage along said longitudinal direction away ftom said loading area; 

10 aiul 

depositing said article in said final position with said article-carrying device. 

The present invention fiirther relates to a method for moving an article fix)m 
an initial position to a final position, with a selected one of said initial and final positions 
being within a loading area having an estunated position and a real position which may be 
15 laterally ofifeet relative to said estimated position, with a system having mutually transversal 
longitudinal and lateral axes defining longitudinal and lateral directions, respectively, said 
system comprising a carriage comprising a powered article-canying device and a bogie 
capable of carrying said carriage and having a pair of pivotable gates defining outer firee 

ends, said method comprising the steps of: 
20 a) moving said bogie carrying said carriage along said lateral direction to a carriage 

lateral position longittidinally aligned with said loading area estimated position; 

b) opening said bogie gates until at least one of said gates abuts against a reaction 
surface corresponding to said loading area real position; 

c) rectifying the position of said bogie along said lateral direction according to the 
— respective angular positions of said gates, for longitudinally aligning saiTBogiewith said 

loading area real position; 

d) moving said carriage along said longitudinal direction towards said article initial 
position to a carriage longitiidinal position determined by said article initial position; 

e) retrieving said article witii said article-carrying device; 
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f) moving said carriage along said longitudinal direction towards said article final 
position to a carriage longitudinal position determined by said article final position; and 

g) depositing said article in said final position with said article-carrying device. 

Preferably, in step (b) said bogie gates are opened until both said gates abut 
5 against respective reaction surfaces corresponding to said loading area real position. 

The present invention also relates to an alignment mechanism for use with 
a carriage selectively movable along mutually transverse longitudinal and lateral axes 
defining longitudinal and lateral directioM, respectively, said alignment mechanism 
comprising a pair of arms, jeach said arm being biased transversely relative to said 
10 longitudinal axis and outwardly fixim said carriage, wherein said arms may engage an object 
outboard of said carriage as said carriage moves along said longitudinal axis for self- 
alignment of said carriage along said longitudinal axis. 

Preferably, said arms each have an outer free end carrying a guide member 
destined to engage an object outboard of said carriage. 

15. Preferably, each said guide member is a guide wheel rotatable about a 

vertical axis. 

Preferably, each said arm is articulably outwardly biased. 
Preferably, each said arm is articulably linked to the other said ami to form 
a linkage for pivoUil attachment thereof to said carriage. 
2 0 Preferably, said guide members are forced by said linkage into an integral 

common displacemait for remaining symmetrically disposed relative to said carriage at all 
times, said guide members being movable between an inner limit position and an outer 
limit position, said alignment mechanism further comprising a biasmg member mounted 
to said frame and continuously biasing said guide members through the instrumentality of 
25 — said-Knkagrtowards^said-outertimirposition: '' 
The invention also relates to an automated system for selectively moving 
articles into and out of a number of loading areas, said system having mutually transverse 
longitudinal and lateral axes defming longitudinal and lateral directions, respectively, said 
system comprising a carriage autonomously rhovable along variable longitudinal distances 
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in said longitudinal direction, said carriage having full longitudinal movement capability 
in said loading areas and being capable of depositing or retrieving an article at any point is 
said longitudinal direction, said carriage being movable also along variable lateral distances 
in said lateral direction, said variable lateral distances being determined by an article having 
5 a lateral position, wherein said carriage can selectively engage and release said article at a 

predetermined lateral position. 

The present invention also relates to a system for selectively loading articles 
into and unloading articles fiom a number of loadmg areas, said system having mutually 
transverse longitudinal and lateral axes defining longitudinal and lateral directions, 

10 respectively, said system comprising: 

an automated carriage movable along variable longitudinal distances in said 
longitudinal direction, said carriage having fall longitudinal movement capability in said 
loading areas and being capable of depositing or retrieving an article at any point is said 
longitudinal direction, said carriage being movable also along variable lateral distances in 
said lateral direction, said variable lateral distances being determined by an article having 
a lateral position, v^hereby said carriage can selectively engage and release said article at 
a predetormined lateral position; and 

an automated article handling assembly capable of moving said articles towards and 

away from said carriage; 

v^erein said automated carriage and said automated article handling assembly have 

independent movement capability. 

Preferably, said automated carriage and said automated article handling 

assembly further have simultaneous movement capability. 
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DESCRIPTION OF THE DRAWINGS 
In the annexed drawings: 

Figure 1 is a perspective view of a loading dock, with the adjacent wall 
being broken away for showing the inner componoits of the loading station registering with 
5 the loading dock, figure 1 further showing the rear portion of a semi-trailer positioned so 
as to register with the loading dock and loading station, and the carriage-canying bogie 
moving towards the loading station; 

Figure 2 is a perspective view similar to figure 1, although at a slightly 
different angle, wherein the carriage-cairying bogie is aligned with the loading station, 
10 wherein the pivotable alignment gates aie in a partly opened position and \y^erei^ 

articles to be loaded into the semi-trailer are located on die overhead conv^or of die truck 
loading station; 

Figures 3 to 6 are side elevations of the elements shown in figure 2, 
sequentially illustratmg the steps of the articles being loaded into the semi-trailer; 
15^ Figure 7 is a perspective view of the carriage-carrying bogie of the 

^ invention, with the pivotable gates being shown in an opened condition; 

Figures 8 and 9 are respectively a perspective view and a top plan view of 
the automated carriage of the invention; 

Figure 10 is a perspective view of the fi'ame structure and of the spring- 
2 0 loaded alignment linkage of the carriage of the invention; and 

Figure 1 1 is a top plan view of die spring-loaded alignment linkage of the 
carriage according to the invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

.25 Figure 1 shows a loading.statiQn 20 including a loading dock 22 defined^by- 

an opoiing 24 in a wall of a building and a floor portion 26 which is substantially at a same 
height as the flooring 28 of a semi-trailer 30 which registers with loading station 20. As 
known in the art, a pivotable panel 32 hingedly attached to dock floor 26 bridges the dock 
floor 26 and the semi-trailer floor 28 and acts as a ramp to compensate any vertical offset 



/ 
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between dock floor 26 and semi-trailer floor 28, 

In the description hereinafter, reference will be made to Ae loading of 
articles -into semi-trailer 30, although it is understood that the unloading of articles 
therefrom could be accompUshed by reversing the steps accomplished to load the semi- 
5 trailer 30. Also, alttiough a semi-trailer conventionally used with a truck is shown, it is 
undeistood that loading and unloading of articles with the system according to the present 
invention could be accomplished onto other vehicles or machineiy having a simUar 

structure as the soni-trailor 30. 

Figures 1 and 2 show that loading station 20 further includes an overhead 

10 conveyor 34 of conventional construction, whrch is destined to convey palletized articles 
36 to loading station 20, i.e. in general register with dock 22, as wfll be detaUed hereinafter. 
Conveyor 34 runs paiallel to dock opening 24 and vertically clears same by the support of 
spaced-apart upright posts 39 which horizontally clear opening 24. Palletized articles 36 
include two pallets 37a supporting boxed goods 37b. 

15 A set of three rails 38 are fixedly mstalled on the floor parallel to the dock 

opening 24, so as to cany a bogie 40 movable along rails 38 between loading station 20 and 
other similar loading stations (not shown). Rails 38 run parallel to conveyor 34, and thus 
bogie 40 is movable jwrallel to and along conveyor 34, as suggested in figure 1. To load 
articles 36 mto semi-trailer 30, bogie 40 is initally automaticaUy positioned in centered 

20 register with dock opening 24, as shown in figure 2. Also, conveyor 34 moves to align 
articles 36 with bogie 40, and thus articles 36 and bogie 40 are always symmetrically 
aligned relative to each other throu^ electronic control devices (not shown). 

Bogie 40 is shown in figure 7, and includes a ri^d, flat platform 42 and a 
rearwardly positioned control panel 44 which allows the controller to selectively move 

25 bogie 4 0'alMrrails^rand-whidrfiirther-all<ms-fee-^ 

fiontwardly located alignment gates 46, 48 between a closed condition (shown in figure 1), 
through an inteimediate partly opened condition (shown in figure 2) into an opened 
condition (shown in figures 3-7). hi their opened condition, gates 46, 48 become 
coextensive with fixed lateral railings 50, 52 provided on each side of bogie 40, to form 
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elon^ed alignment gate membets preferably having substantially flat inn» surfaces. Hie 
gates 46, 48 are sized to extend with their outer free end portions slightly beyond dock 
opaiing 24 when they are extracted, so as to be engageable with their outer free tips 46a, 
48a against the lateral inner walls of the truck semi-trailer 30 and become co-extensive and 
5 substantially collinear with the railings 50, 52. 

As shown in figure 7, hydraulic rams 54, 56 are used to contix>l the pivotal 
displacement of gates 46, 48. 

A forkliit carriage 58 is provided on bogie 40, as shown in figures 1 -6 and 
8-11. Carriage 58 comprises a fiame structure 60 supported over ground by a number of 
1 0 front and rear support viieels 62 and 64 respectively, with &ont support v^eels 62 being 
larger since they will support the main load of palletized articles 36 when temporarily 
transported by carriage 58, as described hereinafter. Frame 60 has a number of 
perpendiculariy arranged bars 66 to form a rigid structure, including a frontmost bar 66a 
supporting a forklift structure 68 and lateral bars 66b, 66c (figures 9-10). 
15 Forklift structure 68 includes a vertically disposed track member 70 fixedly 

:^ attached to fix)ntmost bar 66a of frame 60, along which a fork meinber 72, e.g. including 
four forks 72a as shown in the drawings, is vertically movable under the selectively 
activated bias of an actuation member in the form of a hydraulic cylinder (not shown). The 
fork member 72 and track member 70 assembly is of known construction, and is actuated 
20 by know means. Frame 60 fijrther supports a casing 74 enclosing the motor elements of 
carriage 58, and a hydraulic fluid reservoir 76 for feeding the hydraulic cylinder allowing 
the vertical movement of fork memb^ 72. A wire 78 power feeds the carriage motor, wire 
78 being linked to the bogie control panel 44 as shown in figures 3-6. Figures 8-9 fiirther 
show that a spring-loaded rotatable spool 80 is provided at the rear end portion of carriage 
25 58, on fiance GO, wllh tlic w;ie"78"being wound around spool SCTsolhat wire 78 remain 
tensioned over ground between carriage 58 and control panel 44 wWle being long enough 
to be unrolled and allow movement of carriage 58 away from and back towards control 
panel 44. A carriage control panel 81 is carried at the rear end of from 60. 

Carriage 58 is fiuther provided with a spring-loaded linkage 82 which is 
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located under and attached to frame 60. Linkage 82 is independently shown in figure 1 1 , 
but can be seen also in figures 8-10. More particulariy, linkage 82 comprises four elbowed 
L-shaped links 84, 86, 88, 90 which are each pivotable at their respective elbows 84a, 86a, 
88a, 90a and which are pivotaUy linked by pairs with short rods 92, 94 centrally under 
5 fiame 60, i.e. rear links 88, 90 are pivotally attached to rear rod 94, and fiont links 84, 86 
are pivotally attached to front rod 92. Rods 92, 94 are in turn centrally integrally attached 
to the end portions of intermediate plates 96. 98 at 100, 102, with pivots 100, 102 being 
pivotally mounted to the frame 60 (not shown in figure 10). Thus, rod 92 and plate 96 are 
forced into integral pivotal displacement about pivot 100, as are rod 94 and plate 98 about 
10 pivot 102. Intermediate plates 96, 98 are pivotally attached to the two opposite ends of a 
T-shaped plate 104, which is in turn pivotally attached to the outer extremity of the 
movable rod 106 of a hydraulic cylinder 108 fixedly attached at its base to frame 60 at 1 10. 
Links 84, 86, 88, 90 are each pivotally attached to the carriage main frame 60 at 84b, 86b, 
88b, 90b, and support horizontally disposed idle guide wheels 1 12, 1 14, 1 1 6, 1 1 8 at their 

15 out»: fi«e ends. 

Thus, due to the interconnection of the different links, bars and rods of 
linkage 82, and to the fact that linkage 82 is only pivotally attached to frame 60 at 84b, 86b, 
88b, 90b, at 100, 102 and at 1 10, guide wheels 1 12, 1 14, 1 16, 1 18 are integrally linked in 
their movements by linkage 82, i.e. if one wheel such as wheel 1 12 is force inwardly, then 

2 0 all other wheels 1 14, 116, 1 18 will also be forced to pivot inwardly of a same distance. 
Guide wheels 1 12, 1 14, 1 16, 1 1 8 thus pivot in a common symmetrical motion, relative to 
frame 60, from an outer limit position to an inner limit position. Hydraulic cylinder 108 
continuously biases wheels 112, 114. 116, 11 8. by means of linkage 82. towards said outer 
limit position. 

2 5 Wheels of a same side, i.e. wfi^Is"rr2 and 1 18 andwfieels-rt4-and-lt67aiertongitudinal 
aligned, and each pair of longitudinally aligned wheels 1 12, 1 18 and 1 14, 1 16 laterally 
protrudes beyond all other structural elements of carriage 58, even when wheels 1 12. 1 14, 
1 1 6. 1 1 8 are pivoted into tfieir innw limit position. 

In use, to load palletized artides 36 into a semi-trailer 30, bogie 40 is moved 
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along rails 38 towards loading station 20 as shown in figure 1 , until it becomes aligned in 
facing register and centered with dock 22 as shown in figure 2. Automated cue means then 
triggo- the controls of bogie 40 to immobilize it at this position, bogie 40 then also being 
in facing register with articles 36 since the latter, as stated hereinabove, are centrally 
5 aligned relative to bogie 40 by conveyor 34. The bogie gates 46, 48 are then pivoted 
towards their opened condition as also shown in figure 2, until they abut against the side 
walls of the semi-trailer 30 with their tips 46a, 48a Gates 46, 48, in their opened condition, 
are then co-extoisive and ^proximately collinear with the railings 50, 52, so as to define 
a carriage paA fiom bogie 40 to semi-trailer 30. 
10 The rear opening of semi-trailer 30 has been positioned in approximate 

facing regjstn with dock 22 by a truck driver, but slight positional deviations of semi-tiailer 
30 relative to dock 22 can and in practice do occur. Indeed, it is likely that Ae semi-trailo- 
30 m^ not be exactly perpendicular to the dock opening 24 and/or not exactly centered 
relative to the dock opening 24, and thus a slight angular deviation of gates 46, 48 in their 
1 5 opened condition relative to railings 50, 52 is possible, since the gates' outer fi^ee tips 46a, 
^ . 48a abut against the misaligned semi-trailer opening. Also, depending on the width of the 
semi-trailer 30 opening, gates 46, 48 may be disposed in a parallel or in a more or less 
convergent fashion. However, railing 50 forms a continuous gate member with gate 48, as 
does railing 52 with gate 46, albeit not necessarily a straight one, which results in the 
2 0 "substantially" collinear relationship. 

Once gates 46, 48 are in their opened condition, detection devices on bo^e 40 measure die 
angles of gates 46, 48, and by simple trigonometric calculations based on the respective 
angles of gates 46, 48 vrfiich abut with their tips 46a, 48a against the semi-trailer 30 rear 
opening, bogie 40 moves so as to center itself relative to the semi-tiailer 30 rear opening. 

25 Q>nvqeof-34-&ai- als o m o v es-emiseqttetttly-to-alig n pall etlzed-artrd^36^th~the~ 

corrected position of bogie 40 by means of electronic cue means. 

The fork member 72 of forklift carriage 58 is then raised, as shown in figure 
3, and carriage 58 moved forward as shown in figure 4 so that fork member 72 engage in 
a known manner the pallets 37a of palletized articles 36 located on pverhead conveyor 34. 



« 
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Since paUetized articles 36 are symmetricaUy aligned relative to bogie 40, articles are thus 
loaded on fork member 72 in a centered manner. As shown in figure 5, articles 36 are then 
retrieved by carriage 58 which moves rearwardly and then lowers its fork member 72. 
Carriage 58 finally moves forward into semi-trailer 30 as shown in figure 6 to unload the 
5 ^des 36 therein. As shown in the drawings, the height of conveyor 34 is greater than that 
of dock opening 24, and thus the articles 36, destined to fit into a semi-trailer 30 and thus 
to also fit through dock opening 24, will vertically fit under conveyor 34. 

According to the invention, the spring-loaded alignment linkage 82 allows 
carriage 58 to self- align and remain centered while it moves forward and backward 
10 between the railings 50, 52, the gates 46, 48 and into the semi-trailer 30. Indeed, the 
carriage guide wheels 112, 114, 116, 11 8 are continuously forced outwardly under the bias 
of hydraulic cylinder 108, and continuously engage in their initial position the railings 50, 
52 of bogie 40. When carriage 58 moves forward towards semi-trailer 30, guide wheels 
1 12, 1 14, 1 16, 1 18 will continuously engage successively the railings 50, 52, the gates 46, 
15 48 and the mner side walls of the semi-traUer 30. Moreover, the fon» exerted by hydraulic 
cylinder 108 will force guide wheels 11 2. 114, 116, 118 to remain symmetrically disposed 
rektive to frame 60 as carriage 58 advances, thereby effectively centering the carriage 58 
during its path towards and irto the semi-trailer 30. 

Consequently, even if the semi-trailer is not perfectly centered or angulariy 
2 0 oriented relative to the dock 22, the guide wheels 1 12, 1 14. 1 1 6, 1 1 8 in comWnaUon with 
the spring-loaded linkage 82, will ensure that carriage 58 enters the semi-trailer 30 in a 
coiTectiy aligned and centered fashion. This is why carriage 58 is said to be self-aligning. 

It can be seen that the system according to the present invention can be used 
with semi-trailer trucks 30 of different widths. Indeed, if the semi-trailer is narrower, then 
25 the gates 46. 48 will abut againstthesemi-trailer side walls in a slightly convergem fashion, 
with the spring-loaded linkage 82 and the idle guide wheels 112. 114, 116, 118 
compensating for the narrower path along which carriage 58 must advance by being 
contracted by the converging gates. 

Preferably, the lateral offset between the pairs of longitudinally aligned 
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wheels at the wheels outer limit position will be equal to or wider than the wider 
dimensions of semi-trailer trucks, and the angular deflections of linkage 82 will allow the 
pairs of longitudinally aligned wheels 1 12, 1 18 and 1 14, 116 to become at least as narrow 
as the narrower dimensions of semi-trailer trucks. For example^ in North America, the 
5 width of conventional semi-trailers varies between approximately 94 inches (240 
centimeters) and 102 inches (260 centimetos). TTius, the angular deflection of guide 
wheels 112, 1 14, 116, 1 1 8 would allow the width of flie longitiulinally aligned pairs of 
guide wheels 112, 118 and 114, 116 to vary at least between the above-mentioned 
dimensions, so that carriage 58 would operatively fit into semi-trailers of all conventional 
dimensions. Of course, dimensional adjustments may be envisioned on linkage 82, to fit 
trucks of varying sizes, Ae above dimensions being provided as examples. 

It is noted that with the system according to the present invention, loading 
of articles into semi-trailer 30 may be accomplished automatically, without any human 
intervention, after the operation is initiated. Indeed, the following sequential steps are 
automatically accomplished by the system according to the present invention: 

a) initial positioning of bogie 40 in centered relationship with dock opening 24; 

b) opening of gates 46, 48 until they abut against the semi-tiailer 30 rear opening; 

c) positional rectification of bogie 40 for centered alignment with the semi-trailer 30 
storage area to reach a symmetrical angular relationship of gates 46, 48; 

d) articles 36 are conveyed by conveyor 34 until ihty come in centered alignement 
with bogie 40 in its corrected position; 

e) loading ofpalletized articles 36 onto carriage 58; 

£) unloading of articles 36 from carriage 58 into the semi-trailer 30 storage area by 
carriage 58; and 

gy- return o^camage~58^to^bogie 40; ~~" 

where steps (d) to (g) may be repeated a number of times to load numerous palletized 
articles into semi-trailer 30, with the orientation of bogie 40 being corrected accordingly, 
if semi-trailer 30 is angularly offset relative to the loading station 22, by the action of the 
idle wheels 1 12, 1 14, 1 16, 1 18 and of linkage 82. The control units for controlling the 
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displacement! and movements of bogie 40. carriage 58 and conveyor 34 can be located in 

control panels 44 and 81 . 

Any further modification to the present invention, which does not deviate 

fiom Ae scope thereof, is considered to be included therein. 
5 For example, it could be envisioned to provide a system according to the 

present invention which would comprise a single loading station, and consequendy in 
which the transversely moving bogie would not be required. 

Also, it could be envisioned to provide a system according to the invention 
lacking the carriage-guiding railings 50, 52 and pivotable gates 46, 48, in which the carriage 
10 58 is initially aligned with the truck semi-trailer opening by other means, and then moved 
forward into the semi-trailer opening repetitively to successively load a number of articles. 
HowevCT, this is not the preferred way to carry out the invention. 

Also, other article-carrying devices than forklift members could be used. 
The hydraulic cylinder 108 used to force idle guide wheels 112, 114, 116, 
15 118 towards their outer limit position, could be replaced by any suitable spring member, 
although the hydraulic cylinder remains the preferred way to cany out the invention. 

The guide wheels shown could be replaced with suitable sliding elements, 
e.g. small skis made of a slidmg material such as nylon. 

It is understood that with the system according to the present mvention for 
2 d selectively moving articles into and out of a number of loading areas, the carriage has the 
capability of Ml longitudinal movement throughout the loadmg areas. That is to say. the 
carriage can move the whole length of each semi-trailer (if such is the loading area), 
without being hindered by other portions of the system. This is important since it allows 
the loading areas to be optimally loaded with articles. 
~^ Also, the carriage is movable along a continuous range of variable lateral 

distances in the lateral direction due to the bogie. This is advantageous since it allows the 
carriage to retrieve or load articles at intermediate positions between semi-trailer bays, if 
needbe. 

Also, the method according to the present invention can also be described 
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as a method for moving an article fiom an initial position to a final position, with a selected 
one of said initial and final positions being within a loading area having an estimated 
position and a real position which may be laterally offset relative to said estimated position, 
with a system having mutually transversal longitudinal and lateral axes defining 
5 longitudinal and lateral directions, respectively, said system comprising a carriage 
comprising a powered article-carrying device and a bogie capable of carrying said carriage 
and having a pair of pivotable gates definmg outer fiee ends, said method comprising the 
steps of: 

a) moving said bogie carrying said carriage along said lateral direction to a carriage 
10 lateral position longitudinally aligned with said loading area estimated position; 

b) opening said bogie gates until at least one of said gates abuts against a reaction 
surface corresponding to said loading area real position; 

c) rectifying the position of said bogie along said lateral direction according to the 
respective angular positions of said gates, for longitudinally aligning said bogie with said 

15 loading area real position; 

d) moving said carriage along said longitudinal direction towards said article initial 
position to a carriage longitudinal position determined by said article initial position; 

e) retrieving said article with said article-canying device; 

f) moving said carriage along said longitudinal direction towards said article final 
2 0 position to a carriage longitudinal position determined by said article final position; and 

g) depositing said article in said final position witii said article-carrying device. 

It is understood that according to a prefoied way to carry out the above- 
defined method of the invention, in step (b), the bogie gates are opened until both gales abut 
against respective reaction surfaces corresponding to said loading area real position. 

Refe rence to re ac tion surfa ce s i s m ad&hereinffegv^sinee-it-wHl-be-obvions~ 

to someone skilled in the art of die present invention tiiat the latoal walls of tiie semi-trailer 
are not the only stoppers tiiat can be used for abutment of the bogie gates. Indeed, otiier 
reaction surfaces such as upright posts provided on a truck bed may also be used. 

It is understood tiiat tiie above-described syston according to the present 
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invention, could use a different suitable article-handling assembly than a conveyor, for 
moving articles to be loaded in a semi-trailer towards the carriage, and to move articles 
unloaded from the semi-trailer awiy fro™ *e carriage. 

More than one carriage may be used in a system according to the present 
5 invention, which is naturally likely to mcrease the production capacity of the system. 
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I CLAIM: 

1 . A carriage for carrying articles, said carriage having two sides, and 
a fix)nt and a rear end defining a longitudinal axis therebetween, said carriage comprising 
5 a main rigid frame, ground-engaging wheels roUably mounted to said flame parallel to said 
longitudinal axis for carrying said fiame over ground, a motor mounted to said frame for 
feeding power to and driving said carriage along said longitudinal axis, a powered article- 
carrying device mounted to said carriage frame for carrying the articles on said carriage, and 
a number of lateral idle guide v/hetls horizontally rx)llably mounted to said frame and 
1 0 laterally protruding beyond said frame on both said carriage sides for rollable abutment of 
said alignment wheels against lateral surfaces for allowing self-alignment of said carriage 
with respect to the lateral surfaces v^dien said carriage is moving along said longitudinal 
axis. 

15 2. A carriage as defined in claim 1, further comprising a linkage 

pivotally attached to said frame and roUably carrying said idle guide wheels, said guide 
wheels forced by said linkage into an integral common displacement relative to said frame 
so as to remain symmetrically disposed relative to said frame at all times, said guide wheels 
carried by said linkage being movable between an inner limit position toward said frame 

20 and an outer limit position away from said frame, said carriage also comprising a spring 
member mounted to said frame and continuously biasing said wheels through the 
instrumentality of said linkage towards said outer limit position; 
and wherein said carriage is adapted for self-alignment between spaced-apart surfaces by 
means of said guide wheels continuously roUably engaging the spaced-apart surfeces and 
^ — by^ mea ns of said linkage-and-said-sfmng^ember-feieing-said-guide-\^ 
symmetrically disposed relative to said carriage frame. 

3. A carriage as defined in claim 2, further comprising a control unit 
for automatically controlling the displacement of said carriage along said longitudinal axis. 
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4. A carriage as defined in claim 3, wherein said spring member is a 
hydraulic cylinder. 

5 5. A carriage as defined in claim 3, wherein said article-carrying 

member is a powered hydrauKc forklift member located at said carriage front end. 

6. A vehicle loadit^ and unloading system for loading articles into and 
unloading articles fiom a number of vehicles each located at a respective loading station 
10 and each including a storage area having an open end and inner side walls, said system 
including: 

a carriage for carrying articles, said carriage having two sides, and a front and a rear 
end defining a longitudinal axis therebetween, said carriage comprising a main rigid frame, 
ground-engaging wheels roUably mounted to said fi^e parallel to said longitudinal axis 

15 for carrying said frame over ground, a motor for feeding power to and driving said carriage 
along said longitudinal axis, a powered article-carrying device mounted to said fi^e for 
canying the articles on said carriage, and a number of lateral idle guide wheels horizontally 
rollably mounted to said frame and laterally protruding beyond said frame on both said 
carriage sides for reliable abutment of said guide wheels against the vehicle storage area 

20 side walls for allowing self-alignment of said carriage with respect to the vehicle storage 
area side walls when said carriage is moving along said longitudinal axis; and 

a bogie, able to cany said carriage and movable along a bogie horizontal axis 
transverse to siid carriage longitudinal axis, said bogie comprising a motor for feeding 
power to and moving said bogie along said bogie axis, and a platfonn for receiving and 
~2b — supporting said carriage thereon anditefiningtwo^sidesOTd^ front and a rcar^nd-poftionsi- 
said bogie front end portion being opened at least when said carriage rolls out of and back 
onto said bogie; 

wherein said bogie is movable between the loading stations to allow said carriage to load 
articles onto and unload articles from the different vehicles storage areas located at each one 
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of the loading stations. 

7. A system as defined in claim 6, wherein said carriage further 
comprises a linkage pivotally attached to said frame and rollably carrying said idle guide 
5 wheels, said guide wheels forced by said linkage mto an integral common displacement 
relative to said frame so as to remain symmetrically disposed relative to said frame at all 
times, said guide wheels carried by said linkage being movable between an inner limit 
position toward said frame and an outer limit position away fix)m said frame, said carriage 
further comprising a spring member moimted to said fi^e and continuously biasing said 
1 0 \;**ieels through the instrummtality of said linkage towards said outer limit position; 

and wherein said carriage is adapted for self-alignment and self-centering between the 
vehicle storage area side walls by means of said guide wheels rollably engaging the side 
walls and by means of said linkage and said spring member forcing said guide wheels to 
remain symmetrically disposed relative to said carriage frame. 

15, 

u 8- A system as defined in claim 7, wherein said bogie comprises two 

parallel railings each fixedly attached to a corresponding said side of said bogie, the 
distance between said railings being equal to or lesser than the width of said carriage when 
said guide wheels are in said outer lunit position, said railings vertically registering with 
20 said guide wheels, said guide wheels consequently continuously engaging said railings 
while said carriage is located between said railings for self-aligning and self-centering said 
carriage on said bogie due to said spring member and said linkage. 

9. A system as defined in claim 8, wherem said bogie further comprises 
25 — apairLof-gates-plvotallyLmounteion-eactsaid^ide-of^said-^ 

portion, said gates vertically registering with said carriage guide wheels and being pivotable 
between a closed condition in which Hicy do not extend beyond the bogie front end portion, 
and an opened condition in which they extend beyond the bogie front end portion in a co- 
extensive and substantially coUinear fashion relative to said railings, said gates having outer 
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free ends destined to engage the two vehicle storage area side walls, for providing 
continuous side panels formed on either side of said carriage by said railings, said g^tes and 
the vehicle side walls, for continuous engagement of the side panels by said carriage guide 
wheels when said carriage moves between said bogie and said vehicle, said carriage thus 
5 being self-aligned and self-centered relative to said vehicle storage area during article 
loading and unloading operations in said vehicle storage area. 

10. A system as defined in claim 9, further comprising a control unit for 
automatically controlling the displacement of said bogie along said bogie axis, the 

1 0 displacement of said carriage along said longitudinal axis, and the pivotal displacem«t of 
said gates. 

11. A system as defined in claim 1 0, wherein said spring member is a 
hydraulic cylinder. 

15 

12. A system as defined in claim 10, wherein said article-carrying 
member is a powered hydraulic forklift member located at said carriage front end. 

13. A system as defined in claim 12, fiirther comprising a conveyor for 
20 conveying articles and located frontwaidly of said bogie, wherein said carriage is destined 

to carry the articles with said foridift member from said conveyor into the vehicle for 
unloading them therein. 

14. A system as defined in claim 13, wherein said conveyor is an 
"25 overhead conveyor located spacedlyabove groiuidrsaid-carriage canying^die-articlerbem 

destined to move underneath said overhead conveyor and to reach the articles on the 
conveyor with said forklift member. 



1 5. A system as defined in claim 14, wherein said control unit fiirther 
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automatically controls said conveyor, for positioning the articles thereon in a precise 
centered relationship relative to said bogie. 

1 6. A system as defined in claim 1 5, whoein said bogie is movable on 

5 fixed rails. 



1 7. A vehicle loading and unloading Systran for loading articles into and 
unloading articles torn a number of vehicles each located at a respective loading station 
and eadi having a storage area including an opoi end and parallel inner side walls, said 
10 system including: 

a loading dock at each said loading station, adapted to receive ui a closely adjacent 
&shion the open end of the vehicle; 

a bridge panel at each said loading station, for bridging each said loading dock with 
a corresponding vehicle storage area; 

15 - a carriage for canying articles, said carriage having two sides, and a fiont and a rear 
~ end defining a longitudinal axis therebetween, said carriage comprising: 
a main rigid firame; 

ground-engaging wheels rollably mounted to said fiame j^rallel to said longitudinal 
axis for canying said fiame over ground; 
2 0 - a motor for feeding power to and driving said carriage along said longitudinal axis; 

a powered forklift member mounted to said fi^e at said fiont end thoeof for 
canying the articles on said carriage; 

a linkage pivotally attached to said fiame; 

a numbo- of lateral idle guide wheels horizontally rollably mounted to said linkage 
25 and-laterally-|niotruding beyond said Ihuneronlsodi said carriage sides, said guide wheels 
forced by said linkage into an integral common displacement relative to said fiame so as 
to remain symmetrically disposed relative to said fiame at all times, said guide wheels 
earned by said linkage being movable between an inner limit position toward said fiame 
and an outer limit position awsy fix>m said fiame; and 
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a spring member mounted to said frame and continuously biasing said wheels 
through the instrumentality of said linkage towards said outer limit position; 
said system fiirdier comprismg: 

a bogie mounted to fixed rails, able to carry said cairiage and movable along a bogie 
5 horizontal axis transverse to said carriage longitudinal axis, said bogie comprising: 

a motor for feeding power to and moving said bogie along said bogie axis; 

a platform for receiving and supporting said carriage tiiereon and defining two sides 
and a front and a rear end portions; 

two parallel railings each fixedly attached to a corresponding said side of said bogie, 
10 the distance between said railings being equal to or lesser than the width of said carriage 
when said guide wheels are in said outer lunit position, said railings vertically registering 
with said guide wheels; and 

a pair of gates pivotally mounted on each said side of said bogie at said bogie front 
end portion and definmg outer free ends, said gates vertically registering with said guide 
1 5 wheels and being pivotable between a closed condition in which they do not extend beyond 
flie bogie front end portion, and an opened condition in which they extend beyond the bogie 
front end portion in a co-extensive and substantially collinear fashion relative to said 
railings, and in which they clear the bogie front end portion; 

and smd system fiirther comprising a conveyor, for conveying articles to be loaded into 
2 0 vehicles to each said loadmg station and for conveying articles unloaded fiiom vehicles from 
each said loading station; 

wherein said bogie is movable between the loading stations to allow said carriage to load 
articles onto or unload articles from vehicles located at each one of the loading stations, 
with said gates opening at each station where loading or unloading operations are to take 
2 5 place, said gates destined to abut with their outer fi^e end portions against the side walls 
of tike vehicle for foiming with said railings and the vehicle side walls continuous side 
panels which will be continuously engaged by said cairiage guide wheels while said 
cairiage moves between said bogie and said vehicle storage area, thereby allowing self- 
alignment and self-centering of said carriage into said vehicle storage area due to the bias 
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of said spring member against said guide wheels through the instrumentality of said linkage. 

18. A carriage for carrying articles, said carnage defining a longitudinal 
axis and comprising a frame movable over ground in a direction parallel to said longitudinal 
5 axis, a powered driving device mounted to said frame for selectively driving said caniage 
along said longitudinal axis, a powered article-canying device mounted to said frame for 
releasably canning articles on said carriage, guide members laterally protruding beyond said 
frame on both said carriagie sides for engagement of said guide members against objects 
outboard of said cairiage for allowing self-alignment of said caniage with respect to the 
1 0 objects when said cairiage is moving along said longitudinal axis, and a linkage pivotally 
attached to said fi^e and canying said guide members, said guide members forced by said 
linkage into an integral common displacemem relative to said frame so as to remain 
symmetricaUy disposed relative to said frame at all times, said guide membe/s being 
movable relative to said frame between an inner limit position toward said frame and an 
15 outer limit position away from said frame, said carriage also comprising a biasing member 
mounted to said frame and continuously biasing said guide members through the 
instrumoitality of said linkage towards said outer limit position. 

19. A system for selective^ moving articles into and out of a numbra- of 
2 0 loading areas, said system having mutually transverse longitudinal and lateral axes defining 
longitudinal and lateral directions, respectively, said system comprising a caniage movable 
along variable longitudinal distances in said longitudinal direction, said caniage having fiill 
longitudinal movement capability throughout said loading areas and being capable of 
depositing and retrieving an article at any point in said longitiidinal direction, said caniage 
25 — being movable also-aloi^a-continupus-nmg^fvariable lateraTdistances in said lateral 
direction, said variable lateral distances being detemiined by an article having any lateral 
position along said continuous range of lateral distances, wherein said caniage can 
selectively engage and release said article at a predetennined lateral position. 
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20. A system as defined in claim 19, further comprising a movable bogie, 
said bogie being capable of moving said carriage in said lateral direction. 

21 . A system according to claim 20, wherein said bogie is guided by at 
5 least one rail along said lateral directioa 

22. Asystemaccordingtoclaiml9,whereinatleastoneofsaidcarriage 
and said article is indexed to a predetermined lateral position. 

23. A system according to claim 22, wherein said longitudinal and lateral 
axes define a horizontal plane. 

24. A system according to claim 23, wherein said longitudinal and lateral 
axes are perpendicular. 

15 

25. A system according to claim 24, fiather comprising a conveyor for 
transporting said articles. 

26. A system according to claim 24, wherein said number of loading 
2 0 areas define longitudinal dimensions of equal value. 

27. A system according to claim 25, wherein said conveyor is parallel 
to smd lateral axis. 

28^ ~A system according tD~cMm 27, wherein said conveyor is clcvat 
relative to said horizontal plane defined by said longitudinal and lateral axes. 

29. A method for selectively moving articles into and out of a number 
of loading areas with a system having mutually transverse longitudinal and lateral axes 
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10 



15 



20 



defining longitudinal and lateral directions, respectively, said system comprising a carnage, 
said method comprising tiie steps of moving said caniage along variable longitudinal 
distances in said longitudinal direction, with said carriage having fuU longitudinal 
movement capability throughout said loading areas, depositing or retrieving an article at any 
point is said longitudinal direction with said carriage, and moving said carriage along 
variable lateral distances in said lateral direction when said carriage is not moving in said 
longitudinal direction, said variable lateral distences being detennined by an article having 
a lateral position, wherein said caniage can selectively engage and release said article at 
predetermined lateral positions. 

30. A method for loading an article from an initial position at any point 
into a loading area with a system having mutually transvereal longitudinal and lateral axes 
defining longitudinal and lateral directions, respectively, said system comprising a carriage 
comprising a powered article^anying device, said metiiod comprismg the steps of: 

moving said carriage along said lateral direction to a carriage lateral position 
laterally aligned witii said article initial position; 

moving said carriage along said longitudinal direction to a carriage longitudinal 
position detennined by said article initial position; 

retrieving said article with said article-carrying device; 

moving said carriage along said longitudinal direction towards said loading area; 

and 

depositing said article m said loading area with said articleKanying device, at any 
longitudinal point witiiin said loading area. 



25 31. 



A m eth od f o r unloadiag-an-artiele-fiem-an initiahposit ion at any 



point in a loading area to a final position, witi, a system having mutually transverse 
longitudinal and lateral axes defining longitudinal and lateral directions, respectively, said 
system comprising a carriage comprising a powered article-carrying device, said method 
comprising the steps of: 
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moving said carriage along said lateral direction to a carnage lateral posUion 
laterally aligned with said article initial position; 

moving said carriage along said longitudinal direction toward said loading area to 
a carriage longitudinal position determined by said article initial position; 
retrieving said article with said article-carrying device; 

moving said carriage along said longitudinal direction away from said loading area; 

and 

depositing said article in said final position with said article-carrying device. 

32. A method for moving an article from an initial position to a final 
position, with aselected one of said initial and final positions being within a loading area 
having an estimated position and a real position which may be laterally of6et relative to 
said estimated position, with a system having mutually transversal longitudinal and lateral 
axes defining longitudinal and lateral directions, respectively, said system comprising a 
15 carriage comprising a powered article-carrying device and a bogie capable of carrying said 
carriage and having a pair of pivotable gates defining outer free ends, said method 
con^sing the steps of: 

a) moving said bogie canying said carriage along said lateral direction to a carriage 
lateral position longitudinally aligned with said loading area estimated position; 
20 b) opening said bogie gates until at least one of said gates abuts against a reaction 
surface corresponding to said loading area real position; 

c) rectifying the position of said bogie along said lateral direction according to tiie 
respective angular positions of said gates, for longitudinaUy aligning said bogie witii said 

loading area real position; 
25. d) moving said carriage along saiTlongitudmai direction xowartisraid-articl 
position to a carriage longitudinal position determined by said article initial position; 

e) retrieving said article witii said article-carrying device; 

f) moving said carriage along said longitudinal direction towards said article final 
position to a carriage longitudinal position detennined by said article fmal position; and 
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g) depositing said article in said find position \wth said articie-c^ 

33. A mediod as defined in claim 32, vniierein in step (b) said bogie gates 
are opened until both said gates abut against respective leaction surfaces coiiesponding to 

5 said loading area real position. 

34. An aUgnment mechanism for use with a carnage selectively movable 
along mutuaUy transverse longitudinal and lateral axes defining longitudinal and lateral 
directions, respectively, said alignment mechanism comprising a pair of arms, each said 

10 arm being biased transversely relative to said longitudnjal axis and outwardly fiom said 
carriage, wherein said aims m^ engage an object outboard of said caitlage as said carriage 
moves along said longitudmal axis for self-alignment of said carriage along said 
longitudinal axis. 

^ 5 35. An alignment mechanism as defined in claim 34, wherein said anns 

^ each have an outer fiee end carrying a guide member destined to engage an object outboard 
of said carriage. 

36. An alignment mechanism as defined in claim 35, wherein each said 
2 0 guide member is a guide wheel rotatable about a vertical axis. 

37. An alignment mechanism as defined in claim 35, wherein each said 
arm is articulably outwardly biased. 

^ 3«. An-ahgnmenHned ianism as defined in c lainr 37, wherein e ach said 

aim is articulably linked to tiie other said arm to form a linkage for pivotal attachment 
thereof to said carriage. 



39. An alignment mechanism as defined in claim 38, wherein said guide 
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members are forced by said linkage into an integral common displacement for remaining 
symmetrically disposed relative to said carriage at all times, said guide members being 
movable between an inner limit position and an outer limit position, said alignmem 
mechanism further comprising a biasing member mounted to said frame and continuously 
5 biasing said guide members through the instrumentality of said Unkage towards said outer 
limit position. 

40. An automated system for selectively moving articles into and out of 
a number of loading areas, said system having mutually transverse longitudinal and lateral 

10 axes defining longitudinal and lateral directions, respectively, said system comprising a 
carriage autonomously movable along variable longitudinal distances in said longitudinal 
direction, said carriage having foil longitudinal movement capability in said loading areas 
and being capable of depositing or retrieving an article at any point is said longitudinal 
direction, said carriage being movable also along variable lateral distances in said lateral 

1 5 direction, said variable lateral distances being determined by an article having a lateral 
position, wherein said carriage can selectively engage and release said article at a 
predetermined lateral position. 

41. A system for selectively loading articles into and unloading articles 
20 from a number of loading areas, said system having mutually transverse longitudinal and 

lateral axes defining longitudinal and lateral directions, respectively, said system 
comprising: 

an automated carriage movable along variable longitudinal distances in said 
longitudinal direction, said carriage having foil longitudinal movement capability in said 
~^ loading areas and being capable of depositing or retrieving an article at any point is said 
longitudinal direction, said carnage being movable also along variable lateral distances in 
said lateral direction, said variable lateral distances being determined by an article having 
a Uteral position, whereby said carriage can selectively engage and release said article at 
a predetermined lateral position; and 
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an autcMnated article handling assembly capable of HMving said ai^^ 
away from said carriage; 

wherein said automated carriage and said automated article handling assembly have 
independent movement capability. 

42. A system as defined in claim 4 1 , wherein said automated cairiage 
and said automated article handling assembly further have simultaneous movement 
c{q)ability. 



10 



43. A system as defined in claim 19» further comprising at least 
additional carriage similar to the first-named carriage. 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSntUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



wo 01/58789 pcryj^^oisp * 

7/U 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



• tVO 01/58789 

10/41 



V5 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 2d) 



INTERNATIONA^EARCH REPORT 



1 oatlonal Appd^^VNo 

PCT/CA 01/00159 



A. CI^SSIFIC/mON OF SUBJECT MATTER 

IPC 7 &65667/04 



Acoording to mtematlonai Patent ClassincaUon (IPC) or to both natonal dasstficaifon and IPC 



& FIELDS SEARCHED 



Minimum documentation searched (dassMcaiion system toUowed by dassificatton symbols) 

IPC 7 B65G B66F 



Documentation searched other than minimum documentatkNi to the extent that sudi documents aie included In the fields searched 



Electronic data base consulted during the Intemallonal search (name of data base and, where practical, search temis used) 

EPO-Internal , PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy • Citation of document, wtth indicaiion. where appropnaie. of the relevant passages 



Relevant to dalmKla 



P.x, 

L 



EP 1 028 085 A (GESTION LAFOREST INC) 
16 August 2000 (2000-08-16) 
the whole document 
L: Priority 

DE 31 32 899 A (MIEBACH ERNST DIPL KFM OR 
JUR) 10 March 1983 (1983-03-10) 



the whole document 

DE 31 15 936 A (MIEBACH ERNST DIPL KFM DR 
JUR) 18 November 1982 (1982-11-18) 
the whole document 

-/- 



1-43 



1.6. 
19-31, 
34-36, 
40-43 



1.6, 
34-36 



]( Further documents are listed In die continuation of box C. 
* Spedai categories of dted documents : 



Patent family members are listed In annex. 



A* document defining the general state of the art which b not 
considered to be of particular relevance 

E^-^arter-documentbutpuWished^n^-aftw 
fHingdaie 

!• document which may throw doubts on prtorily dalm(s) or 
which is died to establish the pubflcatlon date of another 
dtation or other spedai reason (as specfied) 

'O* document leferrlng to an oral disclosure, use. exhlUllon or 
other means 

'P* document published prfor to the fniemalional filing date but 
later than the priority dale claimed 



T later document pubrshed after the International fling date 
or prtorlty date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 



'X* docunMnt of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an hventh/e step when the document Is taken alone 

'V document of particular relevance; the claimed Invention 
cannot be considered to involve an Inventive step when the 
document Is combined with one or more other such docu- 
ments, sud) combination being obvious to a person sWDed 
in the art. 

document member of the same patent fantfiy 



29 May 2001 


Date of mailing of the intematkmal search report 

12/06/2001 1 


European Patent Office. P.a 5818 Patentiaan 2 
fslL-2280HVRI|8wgk 
TeL (+31-70) 840-2040. Tx. 31 651 epo ni. 
Fac (431-70) 340-3016 


Authorized officer 1 

Sheppard, B ] 



page 1 of 2 




Fbim PCT/ISMSIO (oonttiiatian ol aMond ilMl) (Ally 19K) 

page 2 of 2 



INTERNATIOJ 

Information 



H: 



SEARCH REPORT 

it family members 



. national Applll 



Patent document 
dted in search report 




Publication 
date 


Patent iamily 
memt>er(s) 


Putrfication 1 
date 


EP 1028085 


A 


16-08-2000 


NONE 






DE 31328QQ 


A 
n 


lU— uj— iyoJ 


NONE 






DE 3115936 


A 


18-11-1982 


DE 


3218756 A 


11— 10S1 1 
fc** li— IJfOJ 1 


JP 60097130 


A 


30-05-1985 


JP 
JP 


1582245 C 
2005648 B 


11-10-1990 
05-02-1990 


US 4522556 


A 


11-06-1985 


NONE 







Foim PCT/ISA/210 <pMn| toi% wwm) guiy ISGB) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

" □ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCJQMENTS 



^ OTHER: t^TS^g ^ck^e s C - V 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




INES OR MARKS ON ORIGINAL DOCUMENT 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



